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(54)Title: CARTILAGE/BONE INDUCING MATERIALS FOR REPARATION 


(57) Abstract 

Cartilage/bone inducing materials for reparation which contain 
a bone inducer and polyoxyethylene polyoxypropylene glycol. In a 
particularly preferable example, the molecular weight of the 
polypropylene glycol constituting the polyoxyethylene 
polyoxypropylene glycol falls within the range of from about 1,500 to 
4,000, the weight ratio of the ethylene oxide units falls within the 
range of from about 40 to 80 %/molecule, and the concentration of the 
polyoxyethylene polyoxypropylene glycol is about 10 to 50 % based 
on the aqueous solution. These materials are used in the cartilage/bone 
induction method without requiring any operation. Because of being 
composed of a bone inducer and a carrier which is easily absorbed in 
vivo , highly compatible with the bone inducer and undergoes 
reversible sol-gel change depending on the temperature, they can be 
highly applicable to fracture and bone-defective sites and thus exert 
excellent therapeutic effects. 
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mute£#m&&&v$i#w.®i&&m#> ^nti^ (#£¥5 -75425 

23322-^ 5 -53140^) e U*>Uttj&<^ iSHSiUT 
5 Wffl Rltl^: 3 5 - y >ii^r © jB« rt< ^ «> * £ ^ (i 7' * 4- £ 

10 ^ <t litH Stettin (J. American Academy of Dermatology 10. 638-646 
and 647-651, 1984Rtf J. American Academy of Dermatology 21. 1203 
-1208. 1989) Q 

•^-zmmmiRfct utjb^s c t axa £ftt^* (us 5385887-^s.^ 
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20 tA^^K^iffl;* ft So 
56 BE © 

*5SHJi©@fl*Hi±iw^ U/cd; 9 Kft*£©:f^j£/j:t,> u*fc&£5£« 
U &#RJRt!fert<i« < . W^l£#T*£#K«H^ £©««]&;&<.& < . 


WO 97/18829 


~*l®.mt% : m^'?he>i3 < -hz> z. £&&i*tii istz 0 #3SBj§#£{i N #y* 
5 yxf u y ^+->yn fc: ly >y**y u - ;U3S7Ktt7S^ Cf^H? 

^S:-^B#l o c*^t>30 o C^cfc(,^T^±•aA^I^nj:^^*T•* 

10 #5&9§M\ ^ "J t ^ y u >^ 'J t + •> y d t' 1/ > 7 tj n - i 

^: 'J t4 yxf u 'J t + y / d t' U > / 'J 3 - 71/31 £ (i. iiTktt 

15 y -fu e u >y**y 3 -fr<Dft=?-m.'Bi.vx- i f- iy >^^-9--r K<t©M£rJt£ 
Wf£ ittSo &fi£*r*itt # y * + ^ f- 1/ > # y ^-4- > zf o t° u > ^ y 

^-^©iiflJSfcliU ^ U 7 a eu>^'J =3-yU©^^4*<900^t>4000 
OfSfflfi*^, 4» ©■*.?■ lx K©**%*< 5 %^ £90% 

20 7*5, PJ*.^ te*4fc1±8a©# y*4-->i?-iy>#y p fly 

> y 3 - ;U£| (T -r ^7 ® ) ii N t'^Dfyy^'J j- ^©ft 1 ?* £ 

*©#£Ei£Ei i d^-To 

4-° U t+yif ly >^ y t+yT'D t? U > y" y n - ;l/S©g#|_h©jff] 
t^T&TSik ^WStt. Aliftx ftt*Jo*lRs WJ&jHk att»J©WfSf 

itmts jLumm&mffltz ifizmm znx^Zo &\zzfjuu- y $ f -68 
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(^'jyob'bv/'J =i -/KD#^*1750. jcf- V >*^1f-r K#S^ 
80%) © ^ ifll B£ it ft Smgi C t£ *K McDft^MSIffi-^M 

82-87, 1974) 0 itt^OM^tl C^to 

T7t)®-7)\su-v ? Wi ® m LDso (g/kg) 

L-44. L-62. L-64 7vh 5 

F-68 "7?X >15 

F-68 tfiM^ M&MVkfcfcti L 

P-85 77^ 3 4.6 

15 — 3\ «l^±i:fc^T^ ^?ijt+yxf i/>t' 1 Jt^->ynh , l/ 

- JVmcDMlR'BL If* CD # U * 4- J. *f- U > U it * •> y n t° U > y 3 
20 -/I'gOTkrSifc©*®*^** £ i(C £ «9$iJta^I^T *)^(Int. J. Pha 
rm. 22. 207-218, 1984, EP 0551626Al^-) o 

£JL±<D Z.£fr*>* U ^" 4- •> f- 1^ > # U ^- ^ is y □ fcT > 1; r? - 

ffi^T-fiOHS^I !) (Int. J. Pharm. 8, 89-99, 1981 S. 

25 O* Chem. Pharm. Bull. 32. 4205-4208. 1984). 

(Pharm. Res. 9. 425-434. 1992) 0 
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i; =3-;u©#^»a<#jl500~4000©IBIBrc* 0^ if- u K£* 

5 #,ft40~80%/#^©i5ffli;:£>£i&# • #t£**t«ftffl##4i;:jlflir £ 0 

f uy^yt+y^Dt'i/v^u =3 -^©ft7k^&2ts^,#j io~50% 
* (Dnimmt-M.m&mm'f z> z. t ^bfttfc > ±ie*3f;&j&#©$5ffl 

i:* 5 U ->if U 'J ^ + i/^n tr 1/ y / ij a - J^mvitWU 
ft i£ "f t> ^ 3 7 °C i£ 52 T I i 2t 7K 7§ 7& ft JK &j 1 0 ~ 9 0 % © «g ffl T? y ) 1 4 b 
15 :5o gig/«£^J<b LTIi^'J^D t: 1/ > ^ y 3 -7b©#^ *3850s 

k#**<70%-c**# y t^i/xfi/># y t + fT'D e 

U>?*y (T^Un- ? F -127) £2*7KiSi£»K15~30KT 

-i-^^HT-CBone morphogenetic protein : BMP) cb (i N ^k^itfe\M% 

*^6Wcffl^ ^tiz^mmm^vmt ur tgf- # - 

-7 7 ^ U -(CM-T^BMP- 2^«iBMP- 9 IP© — jg©^ MP 
52£fa$*l& * >'<£H, GDF- 5 tfoZtlZ * 9 %t£ XWhW £> 
tl5i^ Cft£U:|gj£$ftS fe©Tt±ttl* 0 BMP- 2 <h Wangt> 
25 £<$B£- LfcilfK : ?*i*#x.Sfl5«w J; 9 Chinese hamsterovary (CHO) m 
f&*m^T£.m Urt: * >/N°i7MBMP- 2 (Proc. Natl. Acad. Sci. USA, 
87, 2220-2224, 1990:fc«fc US4877864-^) fc«fc M P52<fc LTIi*i8 
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KM P 52 C^mW- 7 - 93644-^) *<^fCifFa-c* So - (DffiMtZ ? 
Wit. MP52&3te©E?iJM?iJ#-^ 1!E«©7' i y KiEyiJ*^- Ki"£ 
DN AiE^iJ©N5j5^{C^ Kf5 3 F" > •£ fafln U D N A 

BMP- 2 *5«fca f MP52*WS»fiJt»<t-r* 15 — 30% # 'J i/if- U > 

est!**** - t&nm vtz 0 

Z (D ck -5 K . ^ 'J ^ + ->xf 1/ 'J t + ->y n t' U >^?' 'J n - 

13 ® © ® JH % hjj 
25 4 FOti*Ii%T'ib, &fdi(±# 'J ->if U >tf U n 
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(b)liMP52tW7f^® :/;l/n^-y ? F - 127£**i* f ft&ir# 2 il 

«Jfefeffl»fll¥*-C*5o 7 * > ^ -y if (von-Kossa) 3fefe( a ) Kfc^ 
T#SH©JgfiJJ*^ 'Wh + ^'J (Hematoxylin-Eosin) 
#S fe ( b ) iz is ^ T #3?*fflfl£ * £ t> -3 tz fSl © jj£ £ © JEfifc 

10 2&<B6&3*IS 0 

BI4 #%£'J 1 ( 2 )T?§ t>tltz& >/^IMP52©HI^^ 
(PK0T245) Kv-y^T&So 

n«j i bmp- 2 *^w^-su:# • wmm&mmmtn(Dmm& 

TtJi® .y ? F -127 (M^tXIt) {i x 1/ 

© — UT*nt>ftTC>3 ((HISSI* 6, 875-880. 1986) 0 COTf 
20 #® -y ? F - 127 3. 0 g *&S*ffl&S3!k7. 0 g fc*?$Ti£# 

30%T^^7® ^/l/n- -y * F - 1277kfS&£ISI!l U/c 0 *?%TTf^® 
■7/l/n.r. - y £ F - 1277j<rg«££96 - V^JU? <i 9 U- Hc360jui/ 
fxw»au, 80yug BMP- 2 *£t?0. 01N HC1 40 u 

25 #1400^©BMP- 2&£t£iJ<h Ufc (T x *7 ® 7*;U d ^ », 5 F - 127©*** 
«ffili27^)o i:7f^® ^"yuo- -y F -127©*&»&*<i(k 15. 
18S:0*22. 5% ©BMP- 2 & 8J ft; S! U „ 
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7fA® y^nn «v * F-127*&*|£22. 5%TI*10°C£(T> T^ti® 
? F -127*fc»K10%fr £ 18%TM225°C£(TTi£A'5J&£T 
* 0 . 37°C(C4o^Ty;b^{Itg^'fl: U/;7f^® ^^n- y 9 F -127 
5 &Jft£U(;U *»»ffij&<15^ei±©«!»jT*)o3to lot, ISflttT 
*>0 37 o CT'^fyl/«<&*L^TT r ^®7 p ;Uci^--y ? F-127*&»K18K 
©8S!3!fiJ*<«a[T**o- 

1 ©BMP- 2 Wc$£# • #®Ste^ffl*m©P!»!;fri£<!: 

10 mm^TrJ]® zfjiu-v ? f -nicomnmmmo, 15. i8> 22.5*5 

<fcU J 27%©MP52&£t£iJ£ff^ Ltzifem, MP52£ffl!^T t>BMP- 2 © 
«^ck|^^/j:ai*»Jo* f)7f^?® -?)l<u- -y * F -127*&*K2796 
T'«i5°C^Ts T-rrt® ?Vl/ci- >v * F - 127S&»&22. 5%T*I310°C 
HTs T^ii® ? F -127^^iliK10%^^18%T'ii25 o C^ 

15 TT-aA°r&i^^^j^?#^n/co 

mmM3 <4 > • If*' (in vivo) (::*?# £tfc# • #S§#tt««ffi*t*4 
S:#*©MP52©g|??tt 

2 ©^ii 1 25 I SiafcMP52*^*n LT|S|*!liCf^$S! Ufel8s 22. 5 
20 Rcm^Tr'*® t^o^. ~, ^ F - 127«#*-z§Jg© 1 25 I £f§SMP52&«* 
SiJ*23G*f'C100^it9:#L (#j37KBq 1 25 I - MP52/SB{i). 

nrnt it, 125 1 -MP 527K®«[oatif3iij*ffl^3to &m*m2^7rs 

"To 

25 
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7f*® -fJVu- 7 9£ffl (ftfemm 18% 

7f*®^l/n-7^F-12 7) *fcli7kiStt?W*S: 
^©J&fcJEKfctf* 1 " 1 -MP 5 2©a??J$5 

5 m W (hr) -JJlyu-ytmm 7k % % ft] 

0.5 60.5% 32.7% 

2 19.7% 13.8% 

8 14.9% 7.9% 

^ 2 ^ £ . U 4=- •> .x. 5 1 b y 7f, u ^- ^ i/ -f n tf u > r ij - 

J60»J 1 ©&3*»JKo^Tt>l^«©*£IIJ&<*i£ftfco 

J&B£T4itt^ x (ICR^. 8ii^) ©:fr&£*IBlS&©f&ftrtK N H 
15 ife^J 2 TAPS! b/cl8%T^7y® ^;i/o- 7 ? F - 127S**'MJg©M P 52 
ai*3W£23G*f-C100#4jS:#Urt: (20 ^ g MP52/Sf$&) 0 
LTfi, MP52*tWl<£^7f*®^;Uni y ? F - 127©&&t£iJ£- 

^-f(n = 5)o IfcXJSaflR©^*^ T-Tti® 7Jla — y 9 F — 1 2 7 © <£• 
(EI 2 - a)T«a#8B(fl[T*Sfi5rart«Cfg{iKJ6 t>n/j:3&>-9fe3&^ MP 
52*£^-r* TxtV ® y^az - y * F -127 (EI2-b) TliK»l,fc 
!»©80%£(_hlcB3 t>frt£&fimm$titz 0 
25 ftX»Ii^»7»> f£ft£lO%*;i/VJ 

x©ffl«5fefe©SS»tft¥J|*EI 3 i:^to EI 3 i -> t "7 * v ^ -y+f- 


-9- 


WO 97/18829 


PCT/JP96/03333 


(von-Kossa) (EI3-a) K «fc $ # ;U •> A©2fcS*<ti 

iK3ft % ^|. + -/ij>-x*'>> (Hematoxylin-Eosin) (1213 

-b) o*g^^t>#^«H«a. #safc«ko f #«i*<s!«>t>n#ojKfi&*<it 

H«l 1 TfPiS! L/cl8%T f'rt® ^;l/D^ . y ? F - 127*t*«a©BMP 
Ki±©*g£ifr> b t: 'J ^"^ y xf u > 'J t + n h' 1/ > / 'J 3 - 

/Co 

>'<*KMP52©3Sti! 
1. ^**-©ft»! 
(1) ^MMMP52^^M^^O#gt 
15 b MlP52cDNAJd\ WO 93/16099(C§e« $ tltz c D N A ^-^AjftzT 5 X 

s f.'^/7^_ ( p SK52s) ^^IDNAibt, Ji!tIIS^©**>i5 'J y 
^--tf^^KJC (PCR) £m^Tm^Ltz 0 

M*fe=i K>ATGJS22©AT£»*±tf *K 1W^>^?S 

©&^t£*±tf*:fr& {M. Nobuharat>CDfR^ (Agric. Biol. Chem. . 52 
20 (6). 1331 — 1338. 1988)} C8£^fifc3&3!©M P 52*t£ : ?GC> — ^© D N A 
*fi&Lfco 

g&O^&l^ i2?iJ#-^2©)IS^fS]P CR^7^ PCR 

mxn^tzo p cR^7-f7-©DN A@e?ij(i. wi^- rsi ^ -r ^ — <b u 
25 m^tz 0 

P C R«2. [5] L/a»S?tt , T N ilD NA (lO^y^AK AIMS. 
tfi£:fr[S] P C R7*7 -7-&*50t: =J^-;K dNTP (0.2; 'Jt/I/X 
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S^Mg CI, (1.5 5 U £Taq'DNA# U y (5 U) i&Kfln 

iCci; Off ofco 

&U->f ?;l/*<. £tt (94t\ 1 #R3K ^7^7-7-- U (55 
°C. 1#RB). fci^^-fv-ffiS (72°C> 2#ffin ^£ ft £301^ 
5 ^l/OPCR^rrot (JilTOPCR(i-r^TC©^#TiT o^) D 

P CRRfB^t>O^Bfe«K!*1.5«fiBk^T/f n-^ (FMC*±) ^T^m 
McttIC J: D#*tU. CDT = J »E2?»JjzffiS-r«*ii360bp^^ 

(2) ^^fo^ii^^ ^-<D*£lg 

10 ^77^ K©«$8»*±«f Srt:i&CI;J\ tt«*'jy^pBR^«. 

pUCIIC^bto r|JB5CD*JJ§ffi2ggl^? ^_ P KK223- 3 ( "7 r 
v>T • '<>f ?t*5S£*fc«fc 9»A) © t a c 7 v ? -mm*U 
KgEfgSsp I £EcoR I -C-tfHfcgU Mung Bean Nuclease (^Si&ttxC^tt 
*7 ^ n ^*#-^2420A)T'M3S U 75^7>M ©Rl&ri K >#J JCT4DNA 

15 Ligase (^7gig$«£*±, * * o ^#-^2011 A ) T|g£$iK pKK223 
- 3 O rrnBT,T 2 ^- =• * - * -fg|«**J|B»*Sal I tSsp I TfBft U 
Sal I -emitLtz?^ Vt^Yl cD**ib=> K >#JIC*££ £-tK p UC18 
CD Sma I C t\Z& *K *9 9 &<D£.m<Dtzib<Dftm 

Iff- ( P KOT245) (EI 4) *«38Lfc 0 d (D^ ? 9 - (iilMlg^X 

20 M&ffi&£ifrJL¥JLM&'ffiW3Zffi (NIBH) ( B #S3S#cl»o < tfrfJUC 1 
TB 1 #3-^^1995^4^ 14 B^T'SrES-§-FERM P-14895-^<h LTSJ 
fE£ft> 1996^4^10B^T'^^«^X h ^iftir < fffE-v^ W £ ft*: 
(FERM BP-5499) 0 pKOT245CD D N A CDS $ 1*3. 7kbT& S 0 f^$jU^*^ 
W^Kfg^^? Pharmacia ALF DNA •> - ^ x. > +h - d «t «9 * 

25 ©iSSBefiJO^^^rfTo^o 

(3) J&SSISS! 

Jf5K$£&te> KushnertjCDig'ft/l/t'^O A j£ (Genetic Engineering. 
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p. 17. Elsevier (1978)) \Ztit*>ti 0 fiP*>> pKOT245£?i±*Jl®W3110M 

2. % m 

(1) ±g# 

5 >'<$'SIS8^*l»»£5fc£SOCigitfe (Bacto tryptone 20g/^. 

Bacto yeast extract 5gA NaCl 0. 5g/£, MgCl 2 -6H 2 0 2. 03g/ 
Glucose 3. 6g/£) TTftMSftLx (Bacto tryptone 5 

g/i. Citric acid 4. 3g/4, K 2 HP0 4 4. 675 g/i, KH 2 P0 4 1.275 g 
NaCl 0. 865 g/i, FeS0 4 -7H 2 0 lOOmg/*, CuS0 4 «5H 2 0 1 ag/i, 
10 MnS0 4 -nH 2 0 0. 5mg/£, CaCl 2 -2H 2 0 2 mg/4, Na 2 B 4 0 7 • 10H 2 O 0. 225mg/ 
£. (NH 4 )6Mo 7 0 2 4 '4H 2 0 0. Ug/£, ZnS0 4 -7H 2 0 2. 25mg/^, CoCl 2 -6H 2 0 
6mg/£, MgS0 4 -7H 2 0 2. 2 g/l, Thiamine HC1 5. Ong/4. Glucose 
3e//) 5 £ K*t UB»!R}H«[*100m^in 10 £ CD±g*«T iIM« 
ffL^i^MU StaSfcHJJiiSffJW (OD550 = 5.0) tcit UfcSHT? 1 mM 
15 OlSt-T VZfuVJU- /3-D 9 h h°5 7 •> K&ittU £ 
t>«:OD550*<150ICit-rs tt'igtbfco + . SJgte32°C. pHli 
T > J &-T*^S0'T* - <t JCJ; <9 7. 15{w#JftlL. S#K*ai«OiST* 

20 **&«C<hUT> 50%^';u=i-7.?g^^0. 2%^JgT^#D Ltt^^S L 
tz 0 

(2) ^ii'f>^;l'-^3>t:f^©II! 

±85^ffiJC«t 9»£ftfc^£ft£S'fr LTffi{*£IilJKU N lOmMif-L/ 
>f7; >EgftSt*^tf25mH Tris-HCUfcfRifc* (pH7. 3) \zmM 

v 3 y-ft?* £ £ir 8; IS £IhIiR Ltz 0 

3. « M 
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(i) izmrn* b osimt 

±mm-( y 5 JU- it a >#f^ &1% Triton X-100tr 3 IsIiSfefrgU 
3000 x gX* 30# 4 0 CT*m>i>L, n £*l/czfc^£20mM Tris-HCl^ffi 
$u PH8. 3. 8 Mils lOmM DTT. 1 mM EDTA-Cig^2££jfr»# U Tb< h>^® 

(2) mmftmm 

-£©sj?§4bi& £20000 x g-e30^P B 1> 4°CT*^/6U © ± fit * ® iR 
Ufco i# t>4l/c_h?f £20mM Tris • HClJS«?gpH8. 3^ 1 mM 

EDTAT'¥&Hb UfcSP-Sepharose FF (7 r^7->7li) KSU. 

10 &-C&^&. 0. 5M^±g*#ti>|H)^^-e^dj^-li-/ < : 0 ^tB^{CNa 2 S0 3 <»: 
NazSiOe^^n^'nS^MS^lllmM. 13raMiCte £ J; 9 tC^DX- 4 °C\ 15 
BfF^T^U* Wb£*T-3 tz 0 Wb?§*&£20niM Tris-HCli^M. pH 

8.3. 6M^f, 0. 2M^ig N 1 mM EDTA-C¥8Hb UfcSephacryl S-200 
HR (7 7^V>7it) T-y^iti^^lT^. # — >it£tltz*? 

15 >^°^H#«^*f#^ 0 
(3 ) 'J7 * 

>lb£ tltz*9 H#*(*©r§«[{r 9 f&*©50mM Na- 

Glycine$gfi$pH9. 8> 0. 2M4S^b^ h U ^ A N 16mM CHAPS, 5 mM EDTA. 
2mM GSH (StcM^OU* f-* . 1 mM GSSG (SHbM ^ * >) 

(4) 

ph*$^7. 4fi^^-a-T^m^a^*fi : o fc 0 a:ia*30ooxg 20»©a^ 

T*«>rt:gU 30%7-tr b - h U ;K 0. l%TFAKfS«? Ltz 0 ^comm* 
25 **7kT2f&*&*?U 0. 05%TFA, 25% 7 4? h — MJ ^T'^&Hb U T 1^ 
fcigffiHPLCCDRESOURCE RPC77-7A (7r^v>7tt) dilU. 0.05% 
TFA, 25 — 45%7-te h- h U v> x > h K J: 15 fgtB Lfc 0 f&UiffiJi 
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(5) nmzntz*? y/^so^a^wttH^sfl^ 

yH^-^x^^-^ A (7:/^ K^''f* , >XfA 

10 (>r ) r 5 y &*afifc#tff 

±E-Cf§te>*ifctt®!$*i*:** w^K©7 S y Mj&£7 5 y 
Iff [PICO TAG->X^ Mtf ^--^-X«:)) Ci^I^fco ^O^m 

-To 


20 


3S 

3 



7 ; / S 


tt 

88 # fit 

A s x 

11. 

5 

1 2 

G 1 x 

1 0. 

9 

1 1 

S e r 

8. 

4 

9 

G 1 y 

4. 

3 

4 

His 

4. 

0 

4 

A r g 

7. 

7 

7 

Th r 

5. 

4 

6 

A 1 a 

7. 

3 

7 

Pro 

1 0. 

2 

1 0 

Ty r 

2. 

9 

3 

V a 1 

5. 

7 

7 

Me t 

5. 

1 

4 

V,Cys 

2. 

6 
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I 1 e 

4. 

9 
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Leu 

1 0. 

0 

1 0 

P h e 

4. 
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L y s 

5. 
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Trp 
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(*) *a»»c«k*»«f 
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e n m 
m.?m^ : 1 
mmco&z : 1 1 9 
mncow. : r = ;m 

£35 : 

^fej^a : t h (homo sapiens) 

io t&m<omm :t« 

f!b©«« : HP52T S / »E?iJ0383» B ^ £ 501# g © T S y &E?iJ 

15 CCA CTG GCC 
Pro Leu Ala 

CGC TGC ACT 
Arg Cys Ser 

20 

GAC GAC TGG 
Asp Asp Trp 
35 

GGG CTG TGC 
25 Gly Leu Cys 
50 

GCA GTC ATC 


ACT CGC CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 

Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 

Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 
20 25 30 

ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 

lie He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

40 45 
GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 

Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

55 60 

CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
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Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 

CCC ACC TGC TGT GTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 
5 85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 110 

GTG GAG TCG TGT GGC TGC AGG 357 
10 Val Glu Ser Cys Gly Cys Arg 
115 ^ 
ffifm^ : 2 
12?iJ©fi£ : 2 7 

15 mom : — 

&m : t£ u 

: t£ U 
20 ^:t£L 

E7U©4#» : MP52fi£&gi#«fflllE#|SjPCR:/5 v-o 

: 

ATAATGCCAC TAGCAACTCG TCAGGGC 27 
iE?iJ#^f : 3 
25 ge^'JOS^ : 2 6 

ie^ijoM : 
mvn : 
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: t£ U 
5 : ti. U 

se^u : 

CGTCGACTAC CTGCAGCCAC ACGACT 26 
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i * ® i I 
=»-/l/JB©*f7k»«E«**<*?Jl0~50%^^<i:Sg»3ji:35 2 die*© 

io - -wmm&mm.mttm<, 

4. H-R^H?*^ y 9 ft BMP — 2T'S>'SIS>^ill~3 <ZH^tl;fr>© 

5. fl-staia?*^ >'<*rmp52"c&*» sfcig i ~3 ©^-rn^©ii 

7 . # U ^" 4- ->xf U > # U * * •> 7° a e U > ^ 'J ^ - Jlsm t #^#H 

20 


25 
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